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Correspondence. 
31r. WILLIAM FAIRLEY considered that  the  Paper would be a Mr. F a i r b .  

valuable  addition to the  literature  bearing upon the subject of 
sewage-farming. It could not, he  thought, be doubted that  the 
method of treatment adopted at  Berlin was the  only one from which 
good results  might be  expected, taking  into consideration the local 
conditions. The soil in  the  district  was  eminently  suited for irri- 
gation,  and  the  stream  into which the effluent had to  be  delivered was 
comparatively small and sluggish. I t  had been stated  that  what 
has been done at  Berlin  and  Paris should be taken as an example of 
what should  be done with  the sewage drawn from the Metropolitan 
area. If the local  conditions were  similar, no doubt  such a course 
would be correct ; but  the conditions  were  not similar.  Works 
which a t  Berlin could not be expected to be a success, might be 
eminently  suited for the London area. The object of a sanitary 
engineer in  dealing  with  the sewage question of any  town  or 
district was, he assumed, not to produce results  equal to any  given 
standard of purity,  but  by  due consideration of how far  his work 
might be assisted, by  natural influences, to  produce a result  suited 
to  the local requirements. To expend money simply  to  obtain a 
very  pure effluent, when one less pure would meet all  require- 
ments, would  be  waste. The effluent from the  Berlin  farms should 
be  delivered into  the  outfall-stream as pure as could be produced, 
because, owing  to  the  nature  and volume of the  river,  little or no 
assistance could be expected from natural influences ; but, on the 
other  hand,  the effluent from the proposed precipitation works  for 
London would be  delivered into a stream of large volume, having 
the power of oxidizing and  purifying to a very  high degree. The 
plan  presently  being  carried  out for London was one from which, 
although  the  details  might be open to  criticism, results  suited to 
local requirements  might be expected. With proper  appliances, 
chemicals, and  skilful management, an effluent could be discharged 
which would  be readily purified and  rendered innoeuous by the 
river itself. 

Mr. HOBRECIIT, of Berlin, communicated the following statistical Mr. HoLrecht. 
information as to  rain-water pumped on to the farms, and  the cost 
of management,’ as officially ascertained :- 

l Comparo Author’s statement, p. 204. 
S 2  
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fr. Hobrecht. 

TABLE I.-sUiUMARY OB CALCULATIONY, MADE UP TO THE PRESENT TIafE,. 
TO ASCERTAIN THE QUANTITY OF RAIN-WATER PUMPED ON TO TEE BERLIN 
SEWAGE-FARMS. 

Systen 
Radia 

111. 

rr. 
I. 

11. 

111. 

111. 

I. 

11. 

111. 

IV. 

v. 
VI. 

VII. 

I. 

11. 

111. 

IV. 

v. 
VI. 

VII. 

1 
1. 

-l- 

Period to which  the 
calculation refers. 

--- 
1/1/79-31/12/7! 

1/1/83-31/12/81 

1/4/83-31/3/84 

,? 

7 )  

1/4/84-31/3/85 

1/4/87-31/3/88 

,t 

,, 
,1 

1/4/88-31/3/89 

11 

,, 

7, 

Sewage pumped on t 
Total Quant,ity of 

the f n m s  during 
period. 

Gallons. 

1,129,523,780 

1,552,765,280 

866,595,180 

1,631,265,460 

1,316,658,640 

1,352,541,740 

1,093,724,720 

1,878,867,320 

1,448,154,840 

1,914,707,960 

2,003,101,760 

648,153 , 220 
601,980,OGO 

1,069,288,660 

1,841,204,640 

1,500,824,820 

2,018,501,320 

2,021,886,240 

783,054, L40 

647,456,480 
---- 
27,320,256,260 

water lifted on to tht 
Quantity of Rain- 

farms during  period 

- 
Gallons. 

102,858,140 

70,947 , 360 
61,040,100 

G*, 369,580 

126,988,620 

137,070,780 

73,341,620 

62,988,420 

113,172,180 

59,479,860 

132,865,480 

86,263,100 

98,178,740 

65,561 , 540 
23,595 , 660 
79,194,720 

51,496,500 

111,184,480 

70,325,860 

73,743,560 
_--_ 
,664,666,300 

- 
Percent 

age of 
Rain- 

pumped 
water 

- 

9.10 

4'56 

7.04 

3'94 

9.70 

10'13 

G.71 

3.35 

7.81 

3.11 

G.G3 

13.31 

16.31 

G.11 

1.28 

5.28 

2.55 

5.50 

8.98 

11.39 

lemaris. 

Average 
7'14 
Per 

Cent. 
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TABLE  II.--STATEXENT OB PROFIT AND Loss ON WORKING OB THE Mr. Hokrecht. 

BERLIN SEWAGE-FAEMS. 

Year. Farm. 

Osdorf. . . . . 
GrossBeeren . . . 
Malchow . . . . Falkenbcrg . . . 

.- l 
I 

Profit. 

-- 
t 
.. 

1 3 3 2  

_.- 

l ,  932 

Osdorf. . . . . I .. 
422 

Falkenberg . . 1 1,622 
Malchow . . . . I 454 

1886-87 

A887. 88 

‘Osdorf. . . . . 
Gross Beercu . . . 
Falkenberg . . . 
\Malchow . . . . 

i 2,498 

1 ,’a52 
3,537 
3,763 

~ 

8,352 

‘Osdorf. . . . . ~ 1,638 

Falkeuberg . . . 4,500 
GrossBeeren . . . 792 

,Malchow . . . . 3,602 

-- 

I 10,492 
I-- 

Osdorf. . . . . , 1- 2,238 
GrossBeeren . . . ’ 1,043 
Falkenberg . . 
Malchow . . . I 3,193 

5,425 

LOSS. 

I Totals. 
~ 

l 

Profit. 

3,534 l .. 

.. l 

-l- l 

Loss. 

-- 
e 

1,602 

‘ Osdorf. . . . 1 . 1 .. 793 
1889-90 Gross Beeren. . . 484 

.. Malchow . . . . ~ 4,150 

.. Falkenberg . . . , 5,936 

.. 

1 10,570 9,777 795 
---- 

iosdorf. . . . . I-873I- 
Gross Beeren . . . 3,076 . . 
Falkenberg . . . 6,010 
Makhow . . . . I 6,740 1 1: 

l I 16,699 .. 16,699 
- _ ~  

tentage of 
Per- 

Profit. and 
Loss on 

Manage- 
nent,  ex- 
lressed as 
Rate uf 

nterest on 
Capital 
Outlay. 

- 0 .22  

0.29 

0.98 

1.25 

1 .4s  

1.17 

2.05 
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Mr. Paterson. Mr. MALCOLX PATERSOX thought  the  Paper  very complete, and 
that, so far  as  he  was aware, it had no parallel  in  the records 
of English sewage-farms. Comparisons as to cost were not easy, 
2nd  probably no large  city  in  this  country was in so favour- 
able  a position as  Berlin in  respect of land  available for sewage- 
treatment.  The  very  barrenness of the  sandy soil around  Berlin 
made it a t  once the most suitable medium  for receiving  and 
effectually clarifying immense volumes of sewage, and  the cheapest. 
Similar areas of land  as  near to any of our great  cities could not 
be got for less than twice the cost, and would  not dispose of half the 
volume of sewage. The complete experiments of the Board of 
Ilealth of the  State of Massachusetts, proved that  pure sand or 
gravel,  or  both combined, without  the  aid of soil or vcgctation, 
have  an  unequalled power of destroying  the  organic  matters  and 
the  bacteria of sewage, without  leaving a trace  behind it, the sand 
and  gravel  being  left  perfectly clean (see Engineering, Feb. 16, 
1892). Therefore,  we might  yet see the  Maplin Sands, or other 
similar areas, utilized for Metropolitan sewage. The  attempt  to 
get  rid of thirty millions of gallons daily from 5,000 acres of 
subsoil without special drains,  trusting merely to a porous sub- 
soil, was  not easily  explained. This would be equal to 60 inches 
of rainfall  per  annum added to  the  natural 23 inches, or 83 inches 
in  all,  falling upon the surface of a level  plain. To reason 
from a  small  to  a  grcat  area  in  the  matter of drainage  was 
not scientific. A minute  area in a  dry  piain  might  always  get 
an outlet,  but  when one great area,  spongeful, was pressing upon 
another  great  area  equally spongeful, where was the  natural 
outlet? It might, indeed,  be readily conceived, that  in  the  dry 
sandy  plains of Prussia,  the practice of land-drainage was not 
widely  known,  and  this  might account  for the  failure of the  drains 
laid  at first. This appeared a  small  matter,  but it was of the 
utmost  importance,  the success or failure of the whole scheme of 
land-sewage treatment  depending upon the  regular  and  free 
discharge of the fluid, and  the  aeration of the pores of the 
subsoil. The discharge, too, must come, not  vertically down the 
trench  cut for the  drain,  but  horizontally,  or  nearly so, from the 
sides, a t  or near  the bottom. If  common land-drains got choked and 
useless, as all  did  in time,  much more would  sewage land-drains  do 
so, if  special  precautions  were  not adopted. I n  his own practice, he 
had adopted the 3-inch tile  with collar-joints,  on which 9 inches of 
clinker ashes were placed as  a  rough filter, and above these, half a 
yard of the  strongest  and  least permeable material  that  the subsoil 
afforded. The firmness of the adjacent and subjacent landowners 
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in  standing upon their  rights,  had been a valuable  stimulant to Mr. Paterson. 
the  Berlin  authorities  in  the discharge of their  duty, as it had been 
so many times in  England,  and  the  care  and discipline now 
exercised in  securing  the adequacy of the means to the end, might 
serve as a model for our  municipalities  and iocal boards. But 
where  these wholesome incentives to  duty  did not  exist, the  rule  in 
this  country was  to let  the sewage-land, tanks,  and works, take 
care of themselres. The Local Government Board was satisfied 
that  the works  existed, and  in  the  bulk of cases there  was no one to 
see that  they existed for the  public good. Hence, as sanitary en- 
gineers  knew too well,  the  universal spectacle of sewage works, 
which  in  a few years became a wreck and  an eye-sore, discrediting 
all concerned. I n  this  matter  engineers were hard  hit.  At  this 
moment he could point to sewage-land filtration works  covering 
12 acres, laid out  thirteen years ago with elaborate  care and science, 
which were a complete wreck. During  the whole of that  time no 
serious attempt  had bcen made to maintain  the works. The motto 
had been “Let it alone, and save the cost and trouble.” As a con- 
sequence, the open gutters  had been widened and deepened into 
elongated tanks of stagnant  sewage;  the  gutter-skimmings  had 
bcen cast in heaps with no regard  to  level;  the  land had lost its 
even  contour, and was furrowed with sewage-runs ; the surface soil 
was choke& and sewage-sick, not a spade or plough having been used 
for many  years ; and even the ventilators placed to aerate  the  sub- 
soil  had, by  the  raising of the  adjacent surface  around  them, 
become ducts for the  wandering sewage, conveying it direct  into 
the  drains. Below the  land was a vast swamp of 20 to 30 acres, 
caused by  settlement of low grounds worked  for coal. Into  this 
swamp the effluent-practically crude sewage-flowed, and  its 
broad acres had  a black  deposit of sewage-slime several  inches 
thick below a fairly clear water.  Thus  this  great land-filter and 
pumping  arrangenents for a  lift of 60 feet, made a t  a  capital cost 
of 512,000, were worse than useless. The  ancient  plan of discharg- 
ing  direct int,o the  river was far more sanitary. Most engineers 
could adduce similar examples of neglect ; and  the existence of this 
state of things, so detrimental to public  health  and to the en,’ oxneer- 
ing profession, called  loudly for systematic central inspection, either 
by Government direct or by  county councils. To him it seemed 
that  the influence of the  Institution  might be usefully directed to 
the emendation of so great a blot on English local government. 

he  had  attentively  studied  the  Paper,  and found no matters 
to  which  he could take exception. He  had been asked why 

Professor E. SALICOITSKI, replying to an.  inquiry,  stated  that Professor 
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Professor no mention was made of suspended matters  in  the analyses 
Salkowski. of the effluent-water. The  answer  was most simple. There 

were no suspended matters present  capable of being analyzed. 
The  water flowed from the subsoil-drains in a perfectly  clari- 
fied condition, and  entirely free from solids in suspension. I n  
a few  instances,  when  the sample was  not  taken from the  drains 
themselves but from the effluent-ditches, a little sand  was found 
in   the bottles, but  this  sand was  derived from the bottom of the 
ditch,  and was only scraped up accidentally in taking  the sample. 
It would clearly be  erroneous to  deal  with  this sand as suspended 
matter, as it has  nothing  whatever to do with  the  irrigation. 
The suspended impurities  in  the sewage were, therefore, entirely 
removed by  the  treatment. I n  the  water  taken from the  main 
ditches  certain  vegetable organisms  were  to  be  found, but  this  was 
the case with  all specimens of ditch-water,  and these  existed here 
only as traces. I t  occasionally happened, after  heavy  rains,  that 
various earthy  matters were present  which  had been  washed  down 
from the sides of the  ditches or scoured off the surface of the  land, 
but these constituents, also, had  nothing t o  do with  the  irriga- 
tion process. This process was at  an end when  the  water issued 
from the subsoil-drain. The  fact  that surface-water found  its  way 
into  the  ditches accounted for the presence therein of a larger 
number of bacteria (germs  capable of being  cultivated)  than  in 
the  drain-water.  These were rinsed off the surface of the soil ; the 
number of bacteria,  however, in  the  water  taken from the  ditches 
was, as a rule, much  smaller than  in  the  water of the  River Spree. 
It was, therefore, out of the  question  to  talk of any  pollution of the 
Spree  due  to  the discharge into  it  of those ditches (to the  north of 
Berlin),  which  eventually found their  way  into  the  river. It also 
happened sometimes that  the  ditches  which receive the effluent- 
waters were  polluted, below the  irrigation-farms,  with  excretal 
matters  derived from adjoining  properties  or from industrial 
establishments.  This  was  the case, for instance,  with the  Hohen- 
schoenhausener  Grenzgraben, which  often contained fatty  matters 
discharged from a machine  factory. Naturally  all  these pollutions 
had  nothing  whatever  to do with  the  irrigation works, and  the 
authorities could not  be made  answerable for matters over which 
they  had no control. I n  a certain sense, it was  true,  the drainage- 
water from the  tanks  not  infrequently contained  suspended matters, 
for this  water was often  strongly ferruginous. The  iron was present 
as the  carbonate of the protoxide, being held in solution by free 
carbonic  acid gas. Owing to the action of the oxygen of the 
atmosphere, the protoxide  was gradually converted into  the peroxide 
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of iron, and  thus became insoluble. I n  this  way a  substance, Professor 
formerly  in solution, now appeared as a matter  in suspension. The 
complete  separation of the  iron-salt was preceded by  an  interval 
during  which  the peroxide was gradually  being produced by means 
of oxidation, but was not  actually separated. At  this period of the 
reaction  the  water  had a  clayey turbid appearance, which would 
otherwise be deemed to  arise from its  being  strongly polluted, but 
which  was  really  due  to  the oxide of iron present. Water of this 
character  invariably  required a great  quantity of permanganate of 
potash in  order to become oxidized, but  this  expenditure of per- 
manganate  did  not, as is  usually  the case, largely arise in conse- 
quence of the  organic  matters present, but was, for the most part, 
caused by  the oxide of iron  still contained in  the water. It was not 
usually possible to effect the  separation of the  iron  without  causing 
alterations  to  take place in  the condition of the  water  in  other 
respects ; this circumstance required to be considered in connection 
with  the  estimation of the amount of permanganate of potash 
required for the purpose of oxidation. The reason why  the  water 
draining from the  tanks was  often so exceptionally rich  in  iron 
probably arose from the  fact  that  the sewage-water always con- 
tained  notable  quantities of iron sulphide. During  the  lengthy 
exposure of the  water,  the protosulphide was  gradually oxidized 
and converted into protoxide of iron, and  this passed away  in  the 
effluent from the drains. He wished further  to  remark,  respecting 
the presence of chloride of sodium in  the effluent-water, that 
exception might be taken to the  large  amount of salt present. 
As a matter of fact  the  percentage of common salt (calculated as 
chlorinej was  scarcely less in  the effluent from the  drains  than it 
was in  the  raw sewage-water. I n  cases in  which  it was consider- 
ably less in  the effluent than  in  the sewage, this must  be due  to 
accidental circumstances, such  as  dilution caused by  rain or snow. 
I t  was by  their  relatively  high percentage of chlorides that  the 
effluents from irrigation-farms were distinguished from the  waters 
of rivers  and lakes. I t  was true  that  they often  contained likewise 
large  quantities of nitrates ; but  this  had  nothing  to do with  the 
drainage from the land. Further,  it would be altogether  un- 
seasonable to  require  that  the effluent water should have precisely 
the same composition as  river-water. This  stipulation could, as 
respects the chlorides, never be complied with. The soil was  in- 
capable of permanently  absorbing chloride of sodium, and  the 
various cultivated  plants took up  extremely  small  quantities of 
this substance. All  salt upon the  earth  gradually  and  irresistibly 
made its way back to the sea. The contents of the  Berlin sewage 
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Professor in  sodium chloride was, moreover, exceptionally high. A large 
Salkowski. number of brine-springs  have  recently been bored which  are made 

use of for baths.  From  the  baths  in  the  Admirals  Garten alone 
2,000,000 kilograms of salt, passed yearly  into  the sewers of 
Radial System No. 111. I t  would manifestly, therefore,  be highly 
unjustifiable in  the present case to estimate  the  sanitary  character 
of this effluent, by  attempting to  make the  contents in sodium 
chloride the  index of pollut,ion;  although  under  other circum- 
stances the presence of chlorides might  rightly be thus  interpreted. 

nh. Sowerhg. Mr. WILLIAM SOWERBY stated  that i t  was a somewhat  curious 
but  important  fact  that  the  plan  which  had been so successfully 
adopted and  carried  out in  Berlin,  and so well described in 
the  Paper,  was  in  every respect  precisely similar to the  one 
which  was proposed for utilizing  the sewage of London  more 
than  forty  years  ago; namely, dividing  the metropolis into 
drainage-areas  according to  their  relative elevation and  other 
circumstances, providing  sumpts or pits,  and  then  pumping  the 
sewage through  radiating-pipes  into  the  country  in various  direc- 
tions, and  there  utilizing it on the  land. Mr. John h r t i n ,   t h e  
well-known  painter, was the pioneer in  this  important project, he 
having so long ago as 1832 originated  the idea of embanking 
the  River Thames, diverting  the sewage, and  rescuing  the  river 
from  pollution. The  dividing of the metropolis into  suitable 
drainage-areas  would have been a mere matter of detail;  the 
difficult problem  to  be solved was where to find suitable  land  for 
applying  the sewage. The  country  around  Berlin was very level ; 
that  surrounding London was hilly  and unlevel,  except in  the 
immediate  valley of the Thames. The soil near  Berlin  was porous ; 
that  around London  was  mostly clay of a tenacious  character, 
excepting in the  Thames  Valley,  which  is  alluvial  but also clayey. 

Naturally,  the best  means of utilizing sewerage, was to ccllect it 
in  the  upper  grounds  and to  allow it to flow by  gravitation on to 
the lower  lands, such as the Essex marshes;  but  in  these marshes 
there was already too much  moisture. Then  again as to irrigation, 
this  was almost unknown  in  the moist climate of England, except- 
ing, perhaps, a t  a few places where  water meadows existed like 
those  near  the old Ronlan town of Cirencester (Cirinium Casfl-um). 
These meadows gave  six crops of grass  annually,  and were sup- 
posed to  have been introduced  when  the Romans occupied that 
place two  thousand  years ago. There could be  no doubt  what- 
ever that, for the purpose of utilization,  the sewage of towns must 
be in a fluid state.  When  he was at  the Royal Agricultural College 
a t  Cirencester with  the  late Dr. Volcker they  investigated  the 
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subject, and  the conclusions arrived a t  were, that  the  matters  in %fr. Sowerby. 
suspension were of no more value  than so much ground  granite 
n-ould be, and  that  the  salts  in solution could not be fixed or 
obtained by  any  known chemical process economically ap- 
plicable. The successes obtained at  Berlin,  Paris, and more 
particularly a t  Croydon and elsewhere by  the  late Dr. Car- 
penter  and others, proved that  sewage-irrigation was  feasible 
and profitable, if  the first  difficulty of obtaining  suitable  land 
could be  overcome; and now that  farming  land was so cheap in 
England perhaps this  initial problem might be solved with  facility 
and advantage. He was of opinion that  the proper thing to bc 
clone would be  to apply  the sewage to the  land if suitable  land 
could be obtained;  if not, then  instead of letting  it flow into  the 
river  in  its  crude  state,  why should  not  abundance of salt  water 
be pumped into  the sewers, or into  a  suitable  receptacle?  After 
thoroughly  diluting i t ,  i t  might  then be allowed  to overflow 
into  the  river or the  sea;  it  would not  then float on the surface 
like oil, as i t  did a t  present, owing to its lower specific gravity. 
There was nothing more purifying  than an abundance of sea 
water ; this would certainly be infinitely  better  and cheaper than 
building  a  large receptacle and  then  trying to  disinfect the sewage 
with chemicals as  at Crossness. I t  might  perhaps be worth men- 
tioning,  that,  in  recently  making some experiments, i t  was found 
that  ordinary  salt when calcined became as  powerful a disinfectant 
or dcodorizer as chloride of lime or Condy’s fluid, and was almost as 
powerful as charcoal. Some sixteen years ago, when in Bombay, 
he  had  tried  to  introduce  a project for utilizing  the sewage of 
that  city  in connection with a large  water scheme by Major 
Tulloch;  the  latter  had been carried out a t  a cost of ~1 ,500 ,000 
sterling,  but  the sewerage had not  yet been utilized; had the 
two projects been taken together, then  the profits on one might 
have  paid for the cost of both, and  the  water  might  have been 
obtained free. The same might be said of this metropolis, where 
there was a superabrlndance of water, if i t  were  properly utilized ; 
a t  present at  least two-thirds of the  water  was now practically 
wasted in  washing  streets,  flushing sewers, and such like,  when 
common river  water would have been just as useful. If  the 
immense quantity of sewage produced in London were suitably 
utilized  with  “thorough  cultivation,”  then  the profitable results 

alnlost,  if not  quite, cover the cost of supplying  the metro- 
polis with water. It was a  pity,  in  studying  this great  question, 
that  this object of utilization of the sewage  was not  kept pro- 
minently in view at the outset of metropolitan  drainage improve- 
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M ~ .  Sowerby. ments. What  had been done had increased, rather  than otherwise, 
the difficulty of the  utilization of the refuse. The  Thames  had 
certainly  not been rescued from pollution,  while  the  filth  had  only 
been concentrated a t  points lower  down the  stream,  and  the 
nuisance greatly intensified by  such concentration. 

Nr. H. A. ROECRLING, in  reply, observed that Professor Sal- 
kowski  had  explained  why, in  the  analysis of effluent-water, no 
notice  was taken of the suspended matter. It was satisfactory  to 
know  that  the whole of it had been removed on the farms. As 
to  the  drainage-waters from the  tanks he  was glad  to  learn  the 
reason why some required so large  an  amount of permanganate of 
potash  in order to become oxidized. That  was  not  due to the 
abundance of organic  matter  left  in thO effluent, as might  have 
been  surmised, but  to  the oxide of iron  which  still remained in  the 
water.  With  respect to the  amount of chlorine present in the 
effluent-waters, he could not help  thinking  that some effort should 
be made to reduce this as far as possible, by  preventing  the 
passage of the  brine  into  the sewers. I n  his opinion, the presence 
of this  large  quantity of common salt  in  the sewage would have 
the  following  evil effects upon the  land :- 

(l.) It would, owing  to  its  antiseptic tendencies, interfere  with 
the process of nitrification. 

(2 . )  It would tend to dissolve the  lime contained in  the soil, and 
thus impoverish it in  this respect. This would act  injuriously 
upon  the process of nitrification, which,  in  the absence of a salifi- 
able base, would speedily come to a standstill. 

(3.) It would  increase the  tendency of the soil to  retain water. 
No doubt  the  spreading of lime over the  land would,  to a large 
extent,  counteract  the  evil influences of the presence of the 
common salt,  but  it  yet remained to be  seen for what  length of 
time  that remedy would prove effective. 

Mr. Roechling. 

12 April, 1802. 

GEORGE BERKLEY, President, 
in  the Chair. 

The discussion of the  Paper  by Mr. H. A. Roechling, on “ The 
Sewage-Farms of Berlin,” occupied the  entire evening. 

19 April, 1892. 
This  being  the  Tuesday  in  Easter week, in  accordance with  the 

by-laws, there  was no meeting. 
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